Engineering education in Palestine : an analytical study by Ghadban, Shadi
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=ceee20
Download by: [Birzeit University] Date: 24 January 2017, At: 02:43
European Journal of Engineering Education
ISSN: 0304-3797 (Print) 1469-5898 (Online) Journal homepage: http://www.tandfonline.com/loi/ceee20
Engineering Education in Palestine: An Analytical
Study
SHADI SAMI GHADBAN
To cite this article: SHADI SAMI GHADBAN (1998) Engineering Education in Palestine:
An Analytical Study, European Journal of Engineering Education, 23:2, 213-232, DOI:
10.1080/03043799808923500
To link to this article:  http://dx.doi.org/10.1080/03043799808923500
Published online: 03 Apr 2007.
Submit your article to this journal 
Article views: 24
View related articles 
Citing articles: 1 View citing articles 
European Journal of Engineering Education, Vol. 23, No.2, 1998 213
Engineering Education in Palestine: An Analytical
Study
SHADISAMIGHADBAN
SUMMARY This study describes the situation of engineering colleges in Palestine (i.e.
Palestinian Territories occupied by Israel since 1967). It presents data relating to the gradual
progress of engineering education from 1980 to 1996, and discusses the main objectives (general
and specific) set for engineering education at the time of its establishment. Factors that have
affected engineering education during the last 16 years are also discussed. The study focuses on
analyzing the main aspects that would clarify the reality of engineering education during the
specified period. These aspects are the faculty members, curricula and syllabuses, students and
admission policies, specializations and sponsorship, material capabilities, buildings and equip-
ment, administration, institutional organization, funding and linkage to society. The study
concludes by arriving at possible approaches for the development of engineering education in the
future based on the anticipated changes and progress in the comprehensive national development.
1. Introduction
During the last four decades the modern world has witnessed a widespread economic
boom, and efforts to cope with the accelerated technological advancement have
doubled. The application of technology in the various aspects of daily life has provided
greater potential and new possibilities for the improvement of human competence in
controlling available resources, finding new ones and achieving qualitative and quanti-
tative leaps basic for social and economic development. This has to be based on
scientific education and the application of its technologies as the product of a continu-
ous interaction between the human intellect and the surrounding environment.
Engineers have a major pioneering role in the social and economic transformations,
especially with regard to the transfer of new technology to serve their societies .and to
formulate, execute, operate and develop their projects. It is also their responsibility,
being at the top of the engineering pyramid, to direct all those in the field and to
translate engineering concepts into concrete applications. The engineer is defined as,
"The person capable, through education and training, of applying scientific methods,
analyzing, defining and solving engineering problems. Furthermore, the engineer is
expected to assume personal responsibility for enhancing knowledge, engineering
knowledge and its application, particularly in the fields of design, manufacture, super-
vision and administration. The engineer takes personal responsibility for teaching and
training new engineers and technologists" [1].
Figure I shows clearly the prominent role of engineers in planning and construction
as well as in the various aspects and fields of the process of development. Since
development is a comprehensive and modern concept, the engineer is considered to be
0304-3797/98/020213-20 © 1998 European Society for Engineering Education
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FIG. 1. The engineering pyramid where engineers are at the top despite their small
number compared with the other sectors.
one of the main factors influencing the success and effectiveness of any developmental
process [2]. Therefore, it is necessary to project the role of engineers and define
prospects for their advancement through emphasis on the following aspects:
(I) transfer of technology and adapting it to the local context;
(2) domains of development;
(3) national dimension in development plans.
Engineering education, in its highly dynamic nature, is one of the most recent fields of
specialization that institutes of higher education in Palestine have founded. It dates
back to the late 1970s when engineering colleges were established. Table I describes the
different engineering colleges in Palestine.
Since the introduction of engineering education in Palestine, it has been suffering
from the effects of political, economical and social instability in the region as well as the
financial and administrative policies of those in charge of higher education institutions.
Thus, engineering education achievements have been minor in quality and quantity as
compared with those of other countries. The causes of this situation are:
(1) Pressures exerted by the Israeli military occupation and the conflict of interest
between occupation policies and the needs and aspirations of the Palestinian
people. The most important of these pressures has been the effect of military
orders concerning higher education as a whole, including continuous closure
orders of the universities (51 closures to date).
(2) The absence of a national authority deprived all higher education of stability
and guidance, basic requirements for conducting the educational process and
for giving priority to quality rather than quantity.
(3) Difficulty in linking technological needs of the Palestinian society to engineering
specializations due to occupation policies which tied the Palestinian economy to
that of Israel.
(4) Shortage in professional academicians and lack of a clear policy for professional
development of those available.
(5) Shortage of educational facilities such as libraries, modern laboratory equip-
ment and other facilities.
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(6) Limitation of scientific research in the field of engineering and inability of
scientific research centers to meet the goals for which they were established.
(7) The absence of a unified and clear philosophy common to all engineering
colleges. This, of course, had a negative effect on assuring the input for this field
of education and on the follow up and rectification of its output.
(8) Lack of financial support for the operation of these colleges.
In view of the latest developments within the Palestinian arena and their consequential
effects within the political, social and economical spheres, the important role of
engineering education becomes very crucial in the planning for national development
and for stepping up progress. Since the proposed development plans for this phase are
highly ambitious and their implementation requires great and concentrated efforts in
general and engineering expertise in particular, it is important to revitalize higher
education objectives and trends, particularly in engineering. Thus, an analytical study
of engineering education is required to be aware of its situation and reality and to
identify the major elements that primarily influence the improvement of its quality and
competence and to raise society's technological potential.
2. Objectives of Engineering Education in Palestine
To evaluate the experience and state of affairs of engineering education in Palestine, it
is necessary to review the objectives that were set by the existing Institutes of Higher
Education at the time of their establishment. The objectives are presented in two
categories, general and specific.
2. J General Objectives
General objectives for engineering education are internationally set and agreed upon as
follows [3]:
(I) To provide technological education and training to produce highly qualified
engineers in various specializations in order to participate in the process of
social and economic development.
(2) To provide academic and vocational nurturing for the development of the
personality of the student engineer and his or her general intellectual capabili-
ties with the aim of preparing individuals who possess leadership capabilities
and are dedicated to their environment.
(3) To contribute to the advancement of engineering knowledge by way of research
and extended studies and by encouraging the habit of keeping up with the latest
developments and innovations that would guarantee continuous development
of engineering education either through the content of education or through
methods of delivering information to students and its use by engineers.
(4) To utilize the engineering knowledge and adapt it to serve the local environ-
ment and to establish the enlightened cultural values within society.
(5) To offer other varied services for communities in which engineering colleges are
located.
2.2 Specific Objectives
These objectives take into consideration specifics and particularities of each country.
This was the case in Palestine when engineering schools were established. Thus, the
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specific objectives came within the parameters of the general national strategy. The
main specific objectives are [4]:
(1) To provide engineering education locally to large sectors of the
population and at a relatively low cost.
(2) To encourage Palestinian youth to stay in their country and limit their
emigration.
(3) To attract highly qualified Palestinians from abroad.
(4) To provide some essential services for society such as consultation and
laboratory testing etc, in the absence of distinct national basics for
development due to occupation policies and practices.
Those who have studied the process of engineering education in Palestine since its
establishment in 1980 will have found that the general and specific objectives have been
only partially realized, and in disproportionate degrees. It should be noted that the
general objectives that were attained are those related to providing technological
education and training as well as academic and vocational teaching that develop the
engineer's or student's personality and general intellectual capabilities. As for the
specific objectives realized, it is only those that provide local engineering education at
a relatively low cost for the largest sectors of the population and objectives related to
youth steadfastness that limit their emigration. The other objectives were not achieved
successfully in the sense that they did not materialize or become tangible in actuality
and their application was not stable across time. This is mainly due to Israeli occu-
pation practices and to administrative, financial and developmental policies of those in
charge of higher education.
3. Focal Points for Evaluating the Situation of Engineering Education in
Palestine
Engineering education is based on three major elements: the educator, educational
content and the graduate [5]. Interaction of these elements achieves the following:
• maintaining, delivering and developing knowledge;
• preparing specialists to meet the various needs of society;
• expanding the foundation of knowledge through research and exploration.
In order to explain the reality in which engineering education in Palestine developed,
it is important to stress the axles that connect these focal points together and proceed
to define the main trends of development for this branch of education as well as the
elements that influenced these trends. These axles are: faculty staff and their assistants;
courses and curricula; students, admission policy, specialization and sponsorship;
material capacities, buildings and equipment; management, institutional organization
and funding; and linkage to society.
3.1 Faculty Staff and Their Assistants
It is clear that the main pillar of any effective development in engineering education is
the formulation of the faculty staff members and their assistants. They should be
encouraged to be continuously productive in the fields of education, research and other
related activities. The university teacher should have:
• a high academic standard;
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• experience in hislher vocation;
• awareness of the aims of engineering education;
• competence in developing the student's intellectual potential;
• ability to deliver knowledge effectively.
International institutions adopted specific criteria to assess colleges of engineering and
colleges that apply for accreditation. The main criteria are outlined in the following [3].
3.1.1 Qualifications and interests. These include, for example:
• academic degrees (Master and Doctorate);
• non-academic qualifications (experience in engineering, administration and vo-
cational training);
• a background of diverse experiences (business, consultation and research);
• teaching experience and eagerness to advance teaching methodologies and to
develop laboratories;
• unwavering and constant interest in scientific research, higher education and
outstanding consultative work;
• participation in vocational and educational societies;
• interest in students' extra-curricular activities.
Using these criteria, it is apparent that the teaching staff of Palestinian engineering
colleges are young teachers holding MSc and PhD degrees, in structures that were
formed and developed in a considerably short space of time between 1980 and 1987.
After that, the pace slowed down, as in the case of AI-Najjah University, and came to
a standstill at Birzeit University.
According to Table II, the faculty staff was composed exclusively from individuals
who had obtained PhD and MSc degrees; and it includes all five categories (teacher,
lecturer, Assistant Professor, Associate Professor and Professor) quoted in Table IV. Its
overall number was stable in the period 1985=-90 compared to 1995 when the number
doubled. Also in the year 1990, compared to 1985 there was a decline in the number
of postgraduate candidates who were sent abroad (mainly to the US and the UK) to
obtain their Master's and Doctoral degrees, and upon their return to the country to
become university staff members. After that the number rose again in 1995, due to an
increased postgraduate candidacy from Gaza and Hebron. Meanwhile, Table II shows
a total halt of postgraduate candidacy from Birzeit University in 1995. Also, it shows
that the number of PhD and MSc degree holders increased due to the return of a
considerable number of this category from abroad, and the opening of an engineering
college at Islamic University and a Bachelor's programme in the College of Engineering
and Technology in Hebron.
With regard to their background in industry, consultation, practical and professional
experience and management, it is certainly quite limited and basically confined to
teaching and an eagerness to develop laboratories, while taking advantage of the meager
work.
A relative stagnation is clear in the number of the faculty staff compared to the
increasing numbers of the student body. The reasons for this are:
• All qualifications were centered in the academic sphere and were acquired
within a relatively short period of time to fulfill an urgent need.
• Existing laws and regulations of the Union of Engineers-Jerusalem Center and
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I
Palestinian universities that restrict academic engineers from working in ap-
plied and practical fields.
The difficult situations of the productive establishments in society due to the
Israeli occupation and lack of developmental incentives.
The administrative and financial situation of the Higher Education Council
and Palestinian universities.
A shift in qualified personnel from academic jobs to work in the Palestinian
National Authority after the Oslo Accords in 1994.
The relatively low salaries of faculty members compared to free-market salaries
and those of non-governmental organizations and governmental organizations,
especially after 1993.
Poor incentives for development in universities and a legacy of complex laws
and regulations that do not meet the requirements of the new reality.
3. 1.2 Size of faculty staff. Many international conferences on engineering education
recommended the following criteria for determining the size of faculty staff and faculty
assistants in proportion with the number of students: faculty staff, 1: 10; assistants,
1: 15; technicians and lab assistants, 1:30; [6).
Table III shows the development of these ratios in Palestinian colleges of engineer-
ing during the year of 1996. The figures relating to the size of the teaching staff show
an inflated trend until 1987; however, after this there was a gradual fall until the year
1992. This was due to the political and economical situations, particularly during the
Intifada, and later due to the already mentioned shift of qualified personnel. Even
though a marked growth in size has taken place lately, the given numbers prove that the
ratios are much lower than the required standards and international criteria.
3.1.3 Educational concerns of the faculty. No one can underestimate the role of the
teaching staff in the process of development, whether by way of research in the various
fields, feasibility studies on various projects and applied consultation, or through active
participation in solving the problems imposed by the continuous emergence of vari-
ables.
The reasons for the decline in scientific research and its limited scope within
colleges of engineering in Palestine are due to several factors that can be summarized
as follows:
(1)
(2)
(3)
(4)
The absence of a sound scientific environment due to the occupation practices
and lack of a political and developmental perspective, as well as incorrect
administrative practices and the absence of the concept of independence for
universities.
The complete separation berween engineering colleges and production estab-
lishments in Palestinian society.
The great deficiency in the teaching staff in terms of quality and quantity
caused by the inability of the engineering education institutions to attract the .
needed qualifications due to political, economic and security considerations as
well as the financial and admib.istrative conditions of these institutions.
The non-existence of programmes for higher education and the lack of efficient
technologists and research assistants to carry out scientific research in the
various fields.
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TABLE V. Weekly working hours per faculty member adopted by most
countries
Activity
Lectures
Lab and practical training
Scientific research and preparation of
teaching materials
Academic sponsorship and student advising
Office hours
Total
Working
hours
8
4
10
10
3
35
Percentage of
total
23
11
29
29
8
100
(5) A marked deficiency in university library services, such as references, sources
and scientific engineering periodicals.
(6) The teaching load and the inadequate existing policies concerning this.
(7) The absence of clear budgets and long-term development plans,
The marked insufficiency in scientific research reflects sharply on the size of promotions
within Palestinian colleges of engineering, as Table IV indicates.
3.1.4 Teaching staff loads. The policies adopted by most countries concerning the size
of faculties in engineering colleges emphasize the importance of having a faculty big
enough for carrying out all teaching responsibilities, activities and research as well as for
participating in extra-curricular activities. The full time load of working hours per
faculty member per week is 35 hours on average, distributed as in Table V [3].
However, the available ratios found by the researcher in the Palestinian universities
indicate that the working hours per faculty member, per week, in colleges of engineer-
ing in Palestine is 45 hours, distributed as in Table VI.
In light of these figures, it is clear that the daily average load for a faculty member
is 9 working hours (5 working days per week) within exceptionally difficult political,
economic and unsecured situations, and at a time when the systems and administrative
services are not well developed. The salary scale and compensation system has not
developed to comply with the conditions, situations and changes which engineering
education in Palestine is going through.
TABLE VI. Weekly working hours per faculty member in Palestinian
universities
Activity
Lectures and other related activities, such as
preparing lectures and evaluating materials
Office hours
Meetings
Extracurricular activities
Total
"Three working hours is equal to one credit hour.
Working
hours
36'
5
2
2
45
Percentage of
total
80
11
4.5
4,5
100
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3.2 Courses and Curricula
The aim of engineering courses and curricula IS to prepare highly qualified skilled
engineers and with the following capacities [7]:
• independent thinking;
• creativity, vision, initiative and imagination;
• rational analysis;
• critical thinking and ingenuity;
• ability to deal with modem technology, its devices and sources of information.
UNESCO and many other international conferences recommended the formulation of
plans for engineering education such that [8]:
(1) Basic education, an average of 20%-30%.
(2) Engineering sciences, an average of 25%-30%.
(3) Applied engineering, an average of 30%-40%.
(4) Humanities, an average of 10%-15%.
No matter how good the standard of engineering education is, it is important to
conduct periodic reviews of courses and programmes every 5 years and to develop them
to allow flexibility and positive diversity to comply with scientific developments,
technological progress and changing requirements.
Table VII reflects the current situation of Palestinian engineering colleges arrived at
by way of analyzing the components of the existing courses and educational pro-
grammes. Also, it indicates a great discrepancy between the existing ratios in engineer-
ing colleges in Palestine and those set by international bodies, including UNESCO for
this branch of education. The greatest defect is in the marked deficiency in applied
engineering. Its average rate does not even meet the minimal international rate of 20%,
while engineering sciences is much higher than the maximum international standard
requirement of 30%. Some other important remarks that should be considered in
relation to courses and curricula are:
(I) Courses and curricula are true copies of those existing in some Arab universi-
ties, despite the marked difference in the Palestinian actuality-objectives,
structures, substance and fabric. Furthermore, there are no serious attempts to
integrate global accomplishments in the field of engineering education, such as
democratization of education and emerging specializations.
(2) All colleges of engineering adopt the credit hour system as a standard unit, but
only for administrative and organizational purposes. The inability to form a
qualified teaching staff, inadequate educational services and weakness in the
overall qualification of students make it difficult to provide semester courses to
benefit fully from the credit hour system.
(3) Tedious teaching methods, shortages in books and references, non-acquisition
and follow-up of the latest publications.
(4) An increase in the number of students in the theoretical and practical class
sections that exceeds the universally accepted figures. For example, in 1995,
some sections offering theoretical engineering education at Birzeit University
were comprised of 35-40 students.
(5) Courses and programmes are not reviewed periodically by outside evaluators in
cooperation with unions and vocational institutions.
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3.3 Students, Admission Policy, Specialization and Sponsorship
It is evident that most students in Palestine join colleges of engineering without being
fully aware of the nature of the subject, the talents it involves, or the nature of the
profession they will engage in following graduation. Although the country suffers from
a high unemployment rate in some specializations and in spite of the fact that the
market pay rates are very low (those set by the Union of Engineers determine the
starting monthly salary for a fresh graduate to be approximately $400), colleges of
engineering still attract students with the highest averages in the secondary certificate.
Also, various considerations are taken into account in admissions.
Several educational forums have actually pointed out that admissions in the various
colleges of engineering should be linked to size of the job market, capacity of the various
colleges and the various developments in the field of engineering. These forums called
for developing criteria for student admission and introducing entrance examinations as
a pre-admission requirement.
The last few years have witnessed an increase in the number of those wishing to join
the various colleges of engineering, as shown in Table VIII. This led to a drastic
imbalance in the percentage of students to faculty members (see Table III). This
imbalance was not accompanied by procedures to provide an increase in job opportu-
nities during college summer vacations, or training and supervision of social and
extra-curricular activities both on campus and outside. Furthermore, no steps were
taken to provide suitable housing or basic health and food services, etc. These aspects
are vital, for they help to raise the standard of services provided by universities, in
addition to developing the personaliry and the intellectual potential of students,
therefore enabling them to be aware of their role in the comprehensive national
development and progress of their society.
3.4 Material Capacities, Buildings and Equipment
Although engineering education in Palestine has greatly expanded horizontally, ma-
terial capacities in terms of equipment, scientific instruments, computers, books,
references and periodicals require a great deal of upgrading and updating. This needs
to be done in order to enable engineering education to achieve all the anticipated results
of its set goals and provide a solid basis necessary for students to be academically well
prepared both in theory and in practice. Furthermore, it motivates engineers to seek
continuous self-development and self-education as well as a desire to improve their
engineering knowledge.
The material capacity aspect is a vital factor in the process of evaluation adopted by
International institutions and bodies to assess the validity and soundness of the
engineering programmes and the extent to which they conform with the nature of
knowledge and modern trends, as well as the needs of society and the environment,
while taking into consideration students' needs and the conditions in which education
is conducted.
By analyzing the situation of engineering colleges in Palestine in terms of material
capacities and services, the following points are clear:
(l) There is an obvious shortage in college buildings. The only university that has
a special building for engineering education is Birzeit University (Omar Al-
Aqqad College of Engineering). All other engineering colleges occupy one
corner or the other of existing buildings on a temporary basis. The Omar
Al-Aqqad engineering building encompasses other units, such as: the Engineer-
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ing Office, Student Affairs Office, Stores Section, Printing Section, Center for
Women Studies, Law Center, Center for Environmental and Occupational
Health Sciences, Purchasing and Supply Department, Physical Education De-
partment and Cultural Studies Department. This, in itself, places a heavy
burden on the engineering college in terms of providing enough space for its
special use as well as faculty administrative activities and extra-curricular
activities and programmes.
(2) The overall area of Omar Al-Aqqad building is 13 000 rrr', This includes
workshops, classes and auditoriums, i.e, an average of 15.44 m2 per student
(the total number of students is 842). This number includes the area occupied
by the units mentioned in (1), and is calculated by the researcher upon the
existing built-up area. The international standard for space per student is
20-25 m2 [8].
(3) There is an absence of specialized libraries that house references and periodicals
essential for engineering education accessible for the daily use of students.
(4) Budgets allocated for central university libraries are meager and irregular. Some
universities have been forced to stop their subscription to internationally ac-
claimed periodicals and publications for several years due to budgetary con-
straints, despite the fact that this measure endangers the educational process,
especially self-education, and deprives students from keeping up with the latest
achievements and developments in the various fields of engineering education.
According to a study conducted by UNESCO [3], the average annual amount
of money needed to upgrade, update and maintain laboratories and libraries is
$500 per student. This means that engineering colleges in Palestine require, for
1997, the amount of $ 1 225 000 to reach this standard. The cost of equipment
purchased for Omar Al-Aqqad College of Engineering for the year 1996-97 is
an estimated $56000. According to UNESCO figures, it should be $400000
annually.
(5) Most of the laboratories at the various colleges are short of basic educational
equipment. For example, the ratio of student: computer at Omar Al-Aqqad
College is 20: 1, while the required ratio is actually 8: I. This is due to
budgetary constraints, the absence of a clear developmental plan in this concern
and the general condition of scientific research at the Palestinian universities.
3.5 Management, Institutional Organization and Funding
Important and helpful factors that contribute to greater competence of engineering
education institutions are highly competent qualified academic and financial adminis-
trations capable of keeping up with the latest developments in administration. There is
no doubt that when selecting (electing) chairpersons for engineering colleges, many
factors should be taken into consideration, mainly the desire for public service, rotation
and mandate, consistency and adherence to academic and administrative policies [9].
In addition to difficulties that are particular to engineering colleges, they also suffer
from many difficulties prevalent in institutional organization in Palestinian universities
in general, such as:
(1) Lack of continuity and consistency in academic and administrative policies of
universities.
(2) Observed methods by which deans and chairpersons of various departments are
chosen, as well as terms of their mandate.
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(3) Terms of administrative appointments, non-consideration for distinguished
academic and administrative experience when making assignments and the
importance of maintaining the continuity of the work through interaction with
developmental programmes.
(4) Fluctuations in the level of administrative and academic capabilities, and the
absence of serious consideration for the development of administrative skills of
the staff and stressing the importance and sensitivity of this factor in the
promotion and tenure system.
(5) A considerable deficiency in modem administrative techniques within engineer-
ing colleges; and a massive deficiency within the team of assistants, particularly
student advisors, and assistants in the Engineering Studies and Research
Center, etc.
(6) Irregular funding for postgraduate studies in general, and engineering in par-
ticular.
(7) To date, the major source of funding for engineering education is the Higher
Education Council. Compared to other specializations-that require less
funds-funding of engineering colleges requires 'great and arduous' efforts
which the private sector cannot effectively contribute to, unless the concerned
governmental and vocational authorities motivate the private sector to fund
existing engineering colleges, for the achievement of modernization and vertical
growth.
3.6 Linkage to Society
The political, social and economic situations prevalent since 1980 have not provided an
environment conducive to linking vocational training in universities with the process of
national development. The process of active collaboration between engineering special-
ists and faculty members on the one hand and factories, establishments and institutions
on the other, that will lead to self-dependence, industrialization, construction and
development of modem systems and procedures aimed at the growth and improvement
of production, was totally non-existent [10].
In the late 1980s the College of Engineering of Birzeit University started offering its
services to society through lab testing conducted at construction sites and by participat-
ing in the activities of the Continuing Education Department, mainly courses in car
mechanics, computer skills, urban planning, etc.
The College of Engineering of Al-Naiiah University (Nablus) followed suit by
providing similar and more expanded services, as well as the College of Engineering
and Technology (Hebron), but still the social linkage is markedly deficient and has not
reached the level aspired to as a result of several factors, which this study has referred
to in several places.
Linking engineering education to society and the various productive services would,
undoubtedly, provide a suitable atmosphere for profiting from engineering expertise
and provides engineers with constant training in fields of academic and practical
importance. This could be achieved through several means, mainly:
(1) To encourage the participation of senior engineers in the various departmental
and college councils, committees for setting the curricula and promotion system
for engineering colleges and institutions.
(2) To encourage some practising engineers to take part in teaching, give technical
lectures and participate in seminars organized by diverse activity groups.
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(3) To organize various advanced courses at the engineering colleges at the request
of practising engineers.
(4) To coordinate with the labor market in terms of research or higher education
programmes, and to encourage them to conduct some aspects of their re-
searches at construction sites with the help of engineers on the job.
(5) To organize regular visits for students and teachers alike to construction sites
and locations where work is carried out.
(6) To encourage and try to convince faculty members on sabbatical leave to
engage in practical work on sites, as well as to carry out consultancy work.
(7) To allow business owners and engineering societies the use of scientific equip-
ment, libraries and halls available at the colleges.
(8) To issue a specialized and scientific journal to include conclusions and results
of studies and researches for the benefit of the local public and for the
advancement of engineering work, and to tackle critical issues necessary for
national development.
(9) To encourage and stimulate the labor force to finance joint vocational projects,
as well as student projects and researchers alike.
4. Conclusions and Recommendations
This analysis is not meant to entail yielding to the reality of the situation of engineering
colleges in Palestine, but rather to benefit from global experiences and achievements,
especially those concerning the development of higher education objectives in general
and engineering education in particular. The study also tries to analyze the philosophy
behind this experience for the purpose of extracting what applies to the environmental
situations in Palestine and what serves the national development and to apply them
directly, taking advantage of the current new political, social and economic situations.
Even though his situation restricts-one way or another-the development and growth
of engineering education, it cannot encapsulate ingenuity and logical and rational
dealing with existing realities. Current approaches for the development and progress of
engineering education are summarized as follows:
(I) To instill a democratic atmosphere within the network of higher education in
general, and engineering education in particular. This remains a hard objective
to attain, due to the multifarious nature of this network and the prevalent
administrative exercises at educational institutions in Palestine. To achieve this
objective it is necessary to tackle the issue on various levels, mainly:
• To ensure democratic practices within college campuses, and joint work
among faculty. students and employees (regardless of status) in tackling
problems related to college life, such as developmental plans, fields of
scientific research and methods of education and extra-curricular activities.
This requires a flexible and active organizational structure, capable of facing
the challenges of a constantly growing educational network as well as legit-
imate and realistic daily needs and requirements .
• To ensure democratic practices and behavior outside the college campus by
establishing strong connections between teachers and researchers and the
society, particularly the business market. Universities are not meant to be
domains of knowledge only, but should extend their activities to the various
segments of society to obtain a clear insight of their level of knowledge in
order to be aware of their needs and aspirations.
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• To instill democratic principles in me admission process, without discrimi-
nation on me basis of age, since education is a basic social right,
• Encouraging democratic practices by offering equal opportunities for all, not
only during college education but also after graduation.
(2) To work actively towards improving and enhancing a mutual relationship
between engineering education and society. Engineering colleges bear me
responsibility of providing society with adequate engineering expertise. In
addition, a healthy relationship between engineering education and me practice
of me profession is an ideal aspired to by all. The business market requires less
time to develop man me time needed to develop and graduate qualified
engineers. Therefore, linkage between engineering colleges and me business
field and meeting me pressing needs of society would consolidate positive
trends aiming at developing me business market and me creation of new
practices mat serve society. Ultimately, this would help us to reach a better
understanding of me social role of these colleges and would benefit education
and research programmes to a great extent.
(3) To steer engineering education towards becoming more technological and
specialized on a solid educational and multi-disciplinary basis. In addition,
developing a curriculum, me objectives and contents of which comply
efficiently with me needs of society, and encourages scientific research and
orients it towards solving and dealing with me practical problems mat face
society. Furthermore, scientific research should be published and made access-
ible to me public, and at me same time preserve positive aspects of tradition,
entrenching and defusing memo In this respect me presence of a linkage
between engineering education and scientific research at me university level is
clear.
(4) To develop modem educational methods mat conform to me needs of engin-
eering colleges for diversification of its functions and responsibilities, and
setting new curricula. There is continuous progress in me field of knowledge
and an urgent need to follow up and benefit from these new developments in
me field of national progress. This calls upon engineering colleges to interact
with me various groups involved in engineering and construction work, in
addition to students. Lately, a trend toward continuing education has been
reinforced through various activities, such as courses, seminars, workshops and
publications, all of which take into account me needs of various groups, and me
opportunities for developing their qualifications and improving their work
conditions. This requires flexibility in me working hours of me faculty members
and direct contact between me faculty members and me business market
througb a reciprocate educational process, which, at me same time, enables
faculty members to gain practical experience through applied practice.
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